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 ﾠIntroduc on	 ﾠ
•  Computer	 ﾠScience	 ﾠlecturer	 ﾠ
•  Research	 ﾠinterests:	 ﾠhypertext,	 ﾠknowledge	 ﾠ
management,	 ﾠopen	 ﾠaccess,	 ﾠopen	 ﾠdata,	 ﾠopen	 ﾠ
educa on,	 ﾠextended	 ﾠcogni on,	 ﾠdistributed	 ﾠ
informa on	 ﾠsystems	 ﾠ
•  The	 ﾠWeb!	 ﾠ
•  Open	 ﾠSource	 ﾠso ware	 ﾠsuppor ng	 ﾠOpen	 ﾠ
Access	 ﾠto	 ﾠScien ﬁc	 ﾠand	 ﾠScholarly	 ﾠKnowledge	 ﾠ
– EPrints	 ﾠWeb	 ﾠ&	 ﾠInternet	 ﾠScience	 ﾠResearch	 ﾠGroup	 ﾠ
•  20	 ﾠfaculty,	 ﾠ70	 ﾠPhDs,	 ﾠ60	 ﾠ
masters	 ﾠ
•  Masters	 ﾠcourses	 ﾠin	 ﾠ
– Web	 ﾠScience	 ﾠ
– Web	 ﾠTechnology	 ﾠ
•  Doctoral	 ﾠTraining	 ﾠ
Centre	 ﾠWhy	 ﾠWeb	 ﾠScience	 ﾠMa ers	 ﾠ
•  Understanding	 ﾠthe	 ﾠWeb	 ﾠis	 ﾠa	 ﾠchallenge	 ﾠas	 ﾠ
big	 ﾠas	 ﾠany	 ﾠother	 ﾠglobal	 ﾠcause 	 ﾠ	 ﾠ
an	 ﾠessen al	 ﾠ






The	 ﾠWeb	 ﾠhas	 ﾠbecome	 ﾠan	 ﾠ
essen al	 ﾠpart	 ﾠof	 ﾠhumanity	 ﾠQuiz:	 ﾠWhere’s	 ﾠThis?	 ﾠQuiz:	 ﾠWhat’s	 ﾠThis?	 ﾠRemember	 ﾠThese	 ﾠ2006	 ﾠHeadline?	 ﾠBirth	 ﾠof	 ﾠthe	 ﾠWeb	 ﾠ
•  From	 ﾠan	 ﾠunderground	 ﾠnuclear	 ﾠbunker	 ﾠon	 ﾠthe	 ﾠ
Swiss	 ﾠborder,	 ﾠsomething	 ﾠdid	 ﾠescape	 ﾠ
•  In	 ﾠ1989	 ﾠthe	 ﾠWeb	 ﾠtook	 ﾠover	 ﾠthe	 ﾠacademia,	 ﾠ
industry	 ﾠand	 ﾠthe	 ﾠrest	 ﾠof	 ﾠthe	 ﾠworld	 ﾠLess	 ﾠsuccessful	 ﾠWebs	 ﾠfrom	 ﾠhistory	 ﾠ
Sponsor	 ﾠ System	 ﾠ Scope	 ﾠ Real	 ﾠ Date	 ﾠ Important	 ﾠProper es	 ﾠ
Finance	 ﾠ/	 ﾠPress	 ﾠ Reuters	 ﾠ Professional,	 ﾠ
centralised	 ﾠ
✔	 ﾠ 1850	 ﾠ News	 ﾠ&	 ﾠstock	 ﾠinforma on	 ﾠ(originally	 ﾠcarrier	 ﾠpigeon	 ﾠand	 ﾠ
subsequently	 ﾠtelegraph)	 ﾠ
Private	 ﾠ
Ins tu on	 ﾠ
Mundaneum	 ﾠ Public,	 ﾠcentralised	 ﾠ	 ﾠ ✔	 ﾠ 1920	 ﾠ Based	 ﾠon	 ﾠindexing	 ﾠtechnology	 ﾠ(the	 ﾠlibrary	 ﾠcard)	 ﾠ
Military	 ﾠ Memex	 ﾠ Scholarly,	 ﾠindividual,	 ﾠ
centralised	 ﾠ
✗	 ﾠ 1945	 ﾠ Aimed	 ﾠat	 ﾠScien sts	 ﾠand	 ﾠTechnologists	 ﾠin	 ﾠWWII	 ﾠ
Media	 ﾠ Xanadu	 ﾠ Public,	 ﾠdecentralised	 ﾠ ✗	 ﾠ 1960	 ﾠ Focused	 ﾠon	 ﾠDRM,	 ﾠreuse	 ﾠand	 ﾠwri ng	 ﾠfor	 ﾠ“crea ves”	 ﾠ
Media	 ﾠ CEEFAX	 ﾠ Public,	 ﾠna onal,	 ﾠ
centralised	 ﾠ
✔	 ﾠ 1970	 ﾠ Broadcast,	 ﾠlinked,	 ﾠnot	 ﾠpar cipatory	 ﾠ	 ﾠ
Government	 ﾠ Minitel	 ﾠ Public,	 ﾠna onal,	 ﾠ
centralised	 ﾠ
✔	 ﾠ 1980	 ﾠ Commercial	 ﾠservices	 ﾠand	 ﾠinforma on	 ﾠ
Academy	 ﾠ
(CS	 ﾠ&	 ﾠHEP)	 ﾠ
FTP	 ﾠ/	 ﾠArchie	 ﾠ/	 ﾠ
Anarchie	 ﾠ
Public,	 ﾠdecentralised	 ﾠ ✔	 ﾠ 1985	 ﾠ Downloaded	 ﾠresources	 ﾠ(papers,	 ﾠreports)	 ﾠto	 ﾠhard	 ﾠdrives	 ﾠ
and	 ﾠprinted	 ﾠthem	 ﾠon	 ﾠLaserWriters.	 ﾠ
Commerce	 ﾠ Hypercard,	 ﾠ
HyperTIES	 ﾠ
Private,	 ﾠcentralised	 ﾠ ✔	 ﾠ 1988	 ﾠ Personal	 ﾠapplica ons,	 ﾠsome mes	 ﾠ ed	 ﾠto	 ﾠmul media	 ﾠ
resources	 ﾠon	 ﾠCDROMs	 ﾠ/	 ﾠvideo	 ﾠdisks	 ﾠ
Academy	 ﾠ(HEP)	 ﾠ WWW	 ﾠ Public,	 ﾠglobal,	 ﾠ
decentralised	 ﾠ
✔	 ﾠ 1990	 ﾠ Universal	 ﾠnaming,	 ﾠlinking,	 ﾠinteroperability,	 ﾠpar cipa ve.	 ﾠ
However	 ﾠno	 ﾠwri ng,	 ﾠno	 ﾠindexing.	 ﾠ
Academy	 ﾠ(CS)	 ﾠ Microcosm	 ﾠ Private,	 ﾠcentralised	 ﾠ ✔	 ﾠ 1990	 ﾠ Sophis cated	 ﾠlinking	 ﾠand	 ﾠopenness	 ﾠfor	 ﾠpersonal	 ﾠ
informa on	 ﾠstores	 ﾠ
Academy	 ﾠ(CS)	 ﾠ HyperG	 ﾠ Public,	 ﾠcentralised	 ﾠ ✔	 ﾠ 1990	 ﾠ Extension	 ﾠof	 ﾠWeb	 ﾠfor	 ﾠwith	 ﾠsupport	 ﾠfor	 ﾠwri ng,	 ﾠindexing	 ﾠ
and	 ﾠconsistency	 ﾠmanagement.	 ﾠ
Commerce	 ﾠ AOL,	 ﾠ
CompuServ	 ﾠ
Public,	 ﾠcentralised	 ﾠ ✔	 ﾠ 1990	 ﾠ Dialup	 ﾠaccess	 ﾠto	 ﾠemail,	 ﾠforums,	 ﾠchat	 ﾠrooms	 ﾠand	 ﾠ
informa on	 ﾠresources	 ﾠSociety	 ﾠis	 ﾠDiverse.	 ﾠOne	 ﾠWeb	 ﾠFits	 ﾠAll?	 ﾠ
Ins tu on	 ﾠ Objec ve	 ﾠ
Academy	 ﾠ Create	 ﾠand	 ﾠtransmit	 ﾠknowledge	 ﾠ
Commerce	 ﾠ Make	 ﾠand	 ﾠtrade	 ﾠgoods	 ﾠ
Press	 ﾠ Inves gate	 ﾠand	 ﾠreport	 ﾠnews	 ﾠ
Media	 ﾠ Create	 ﾠand	 ﾠbroadcast	 ﾠcontent	 ﾠ
Police	 ﾠ Maintain	 ﾠorder	 ﾠand	 ﾠpublic	 ﾠ
surveillance	 ﾠ
Judiciary	 ﾠ Apply	 ﾠlaw	 ﾠand	 ﾠresolve	 ﾠdisputes	 ﾠ
Government	 ﾠ Control	 ﾠsociety	 ﾠand	 ﾠshare	 ﾠ
resources	 ﾠ
The	 ﾠdevelopment	 ﾠof	 ﾠsociety	 ﾠas	 ﾠa	 ﾠwhole	 ﾠ(nuanced	 ﾠand	 ﾠstructured	 ﾠand	 ﾠreﬁned)	 ﾠis	 ﾠ
inextricably	 ﾠrelated	 ﾠto	 ﾠthe	 ﾠtechnology	 ﾠof	 ﾠinforma on	 ﾠprovision,	 ﾠconsump on	 ﾠand	 ﾠ
dissemina on	 ﾠ(e.g.	 ﾠwri ng,	 ﾠreading,	 ﾠprin ng,	 ﾠeduca on).	 ﾠDiﬀerent	 ﾠparts	 ﾠof	 ﾠsociety	 ﾠ
have	 ﾠdiﬀerent	 ﾠobjec ves	 ﾠand	 ﾠhence	 ﾠincompa ble	 ﾠWeb	 ﾠrequirements,	 ﾠe.g.	 ﾠopenness,	 ﾠ
security,	 ﾠtransparency,	 ﾠprivacy.	 ﾠExpansion	 ﾠof	 ﾠthe	 ﾠWeb	 ﾠ
•  The	 ﾠWeb	 ﾠspread	 ﾠthe	 ﾠ
condi ons	 ﾠof	 ﾠits	 ﾠini al	 ﾠ
crea on	 ﾠthroughout	 ﾠthe	 ﾠ
whole	 ﾠof	 ﾠsociety	 ﾠas	 ﾠit	 ﾠ
underwent	 ﾠan	 ﾠini al	 ﾠ
inﬂa onary	 ﾠphase.	 ﾠ
•  The	 ﾠacademy	 ﾠ
– government	 ﾠpatronage	 ﾠ
– large-ﾭ‐scale	 ﾠco-ﾭ‐opera on	 ﾠ
– sharing	 ﾠof	 ﾠintellectual	 ﾠ
property	 ﾠ
NASA	 ﾠWMAP	 ﾠScience	 ﾠTeam	 ﾠ
h p://map.gsfc.nasa.gov/news/3yr_release.html	 ﾠOpenness	 ﾠAgendas	 ﾠ
•  Open	 ﾠAccess	 ﾠto	 ﾠResearch	 ﾠOutputs	 ﾠ
– Supported	 ﾠby	 ﾠall	 ﾠUK	 ﾠResearch	 ﾠCouncils	 ﾠ
– Heavily	 ﾠpromoted	 ﾠby	 ﾠJISC	 ﾠ
•  Open	 ﾠResearch	 ﾠData	 ﾠ
– Demanded	 ﾠby	 ﾠgovernment,	 ﾠprivate	 ﾠfunders	 ﾠ
&	 ﾠUK	 ﾠResearch	 ﾠCouncils	 ﾠ
– Move	 ﾠfrom	 ﾠclosed	 ﾠVRE	 ﾠ/	 ﾠEScience	 ﾠenvironment	 ﾠ
•  Open	 ﾠEduca onal	 ﾠResources	 ﾠ
– Move	 ﾠfrom	 ﾠclosed	 ﾠVLEs	 ﾠto	 ﾠsharing	 ﾠresources	 ﾠ
	 ﾠOpen Research Publications 
Institutional repository for 





One of 145 UK 
Institutional Research 
repositories 
•  Norway 47 
•  Sweden 58 
•  Denmark 9 
•  Finland 9 
 
 
 Open	 ﾠScien ﬁc	 ﾠData	 ﾠ
A repository of chemical 
data JISC EBank project 
(2003)  
 
Scientiﬁc, not bibliographic, 
metadata. 
 
Run by the UK 
Crystallographic Service 
and latterly an international 
consortium. 
 Open	 ﾠEduca onal	 ﾠ
Resources	 ﾠ
•  JISC	 ﾠEdSpace	 ﾠ
Project	 ﾠ
•  IEEE	 ﾠLOM	 ﾠ
metadata	 ﾠ
•  Web	 ﾠ2,	 ﾠ
informally	 ﾠ
tagged	 ﾠ
•  Suﬃcient	 ﾠfor	 ﾠ
discoverability	 ﾠ
and	 ﾠusefulness	 ﾠ
JISC	 ﾠJorum	 ﾠ(full	 ﾠLOM)	 ﾠ&	 ﾠ
JorumOpen	 ﾠ(lightweight	 ﾠOA	 ﾠapproach,	 ﾠDSpace)	 ﾠDirec ons	 ﾠfor	 ﾠResearchers	 ﾠ
•  Open	 ﾠAccess,	 ﾠOpen	 ﾠData,	 ﾠOpen	 ﾠEduca onal	 ﾠResources	 ﾠ
–  Web	 ﾠTechnology	 ﾠjoins	 ﾠthe	 ﾠHigh	 ﾠMoral	 ﾠGround	 ﾠ
•  vs	 ﾠthe	 ﾠestablished	 ﾠeconomic	 ﾠmodel	 ﾠfor	 ﾠensuring	 ﾠ
con nuity	 ﾠof	 ﾠinforma on	 ﾠproduc on	 ﾠ
–  trading	 ﾠof	 ﾠprivately	 ﾠheld	 ﾠinforma on	 ﾠthrough	 ﾠsubscrip on	 ﾠ
products	 ﾠsuch	 ﾠas	 ﾠjournals	 ﾠor	 ﾠmagazines	 ﾠ
technology	 ﾠaﬀordances	 ﾠ
accountability	 ﾠ&	 ﾠauditability	 ﾠ
scien ﬁc	 ﾠdata	 ﾠmining	 ﾠ
high	 ﾠmoral	 ﾠground	 ﾠ
distrust	 ﾠ
sustainability	 ﾠ






more	 ﾠweb,	 ﾠincreasing	 ﾠopenness	 ﾠ
technology	 ﾠtransfer	 ﾠClimategate	 ﾠ
•  Climate	 ﾠ
Research	 ﾠUnit	 ﾠ
at	 ﾠUEA	 ﾠrefused	 ﾠ
to	 ﾠprovide	 ﾠ
research	 ﾠdata	 ﾠ
upon	 ﾠwhich	 ﾠits	 ﾠ
publica ons	 ﾠ





BBC	 ﾠNews	 ﾠOpen	 ﾠGovernment	 ﾠData	 ﾠ	 ﾠ
•  Same	 ﾠprinciples	 ﾠwork	 ﾠ



























































































	 ﾠdata.gov.uk	 ﾠ(8,300	 ﾠdata	 ﾠsets)	 ﾠ
•  x	 ﾠ
Shared	 ﾠideas:	 ﾠMichael	 ﾠbuilt	 ﾠa	 ﾠ‘planning	 ﾠproposals’	 ﾠweb	 ﾠapp.	 ﾠ
Some	 ﾠturned	 ﾠit	 ﾠinto	 ﾠan	 ﾠRSS	 ﾠfeed.	 ﾠSomeone	 ﾠelse	 ﾠturned	 ﾠthat	 ﾠ
into	 ﾠa	 ﾠTwi er	 ﾠfeed.	 ﾠSomeone	 ﾠelse	 ﾠused	 ﾠscraperwiki…	 ﾠ
Bespoke	 ﾠapps	 ﾠproduced	 ﾠby	 ﾠindependent	 ﾠdevelopers	 ﾠfor	 ﾠ
government	 ﾠdata	 ﾠ-ﾭ‐Over	 ﾠ8,300	 ﾠdatasets	 ﾠnow	 ﾠ
-ﾭ‐Frequent	 ﾠdeposit	 ﾠac vity	 ﾠof	 ﾠmedium	 ﾠsized	 ﾠdataset	 ﾠdeposits	 ﾠ
-ﾭ‐Signs	 ﾠof	 ﾠa	 ﾠhealthy	 ﾠdata	 ﾠcatalogue	 ﾠ
	 ﾠ
Data.gov.uk	 ﾠ	 ﾠ-ﾭ‐	 ﾠWhat’s	 ﾠAvailable	 ﾠ-ﾭ‐  406	 ﾠdepartments	 ﾠsupplying	 ﾠdata	 ﾠ
-ﾭ‐  These	 ﾠinclude	 ﾠna onal	 ﾠGovernment	 ﾠdepartments,	 ﾠlocal	 ﾠgovernment,	 ﾠand	 ﾠlocal	 ﾠcouncil	 ﾠ
	 ﾠ
Data.gov.uk	 ﾠ	 ﾠ-ﾭ‐	 ﾠWho’s	 ﾠPublishing	 ﾠIt	 ﾠ-ﾭ‐  197	 ﾠApplica ons	 ﾠavailable	 ﾠon	 ﾠData.gov.uk	 ﾠ
-ﾭ‐  Ranging	 ﾠover	 ﾠmul ple	 ﾠtopics	 ﾠof	 ﾠinterest	 ﾠ
-ﾭ‐  Transparency	 ﾠApps	 ﾠ
-ﾭ‐  Transport	 ﾠApps	 ﾠ
-ﾭ‐  Public	 ﾠHealth	 ﾠApps	 ﾠ
Data.gov.uk	 ﾠ	 ﾠ-ﾭ‐	 ﾠWho’s	 ﾠUsing	 ﾠIt	 ﾠIns tu onal	 ﾠOpen	 ﾠData	 ﾠIns tu onal	 ﾠApps	 ﾠ
Applica on	 ﾠcreated	 ﾠby	 ﾠ4	 ﾠ
students	 ﾠusing	 ﾠthe	 ﾠ
following	 ﾠdatasets:	 ﾠ
• Buildings	 ﾠand	 ﾠPlaces	 ﾠ
• Catering	 ﾠ






• Ordnance	 ﾠSurvey	 ﾠData	 ﾠHow	 ﾠDoes	 ﾠOpen	 ﾠData	 ﾠWork?	 ﾠ
•  Make	 ﾠcatalogue	 ﾠof	 ﾠall	 ﾠthe	 ﾠthings	 ﾠyou	 ﾠknow	 ﾠ
•  Give	 ﾠeach	 ﾠthing	 ﾠa	 ﾠpermanent	 ﾠweb	 ﾠname	 ﾠ(URL)	 ﾠ
	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠPublish	 ﾠinforma on	 ﾠabout	 ﾠthat	 ﾠthing	 ﾠ
★	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠon	 ﾠthe	 ﾠWeb	 ﾠwith	 ﾠan	 ﾠopen	 ﾠlicense	 ﾠ
★★          Use	 ﾠa	 ﾠmachine	 ﾠreadable	 ﾠformat	 ﾠ
★★★       Use	 ﾠa	 ﾠstandard	 ﾠdata	 ﾠformat	 ﾠ
★★★★    Use	 ﾠan	 ﾠopen	 ﾠstandard	 ﾠdata	 ﾠformat	 ﾠ
★★★★★ Men on	 ﾠother	 ﾠthings	 ﾠusing	 ﾠtheir	 ﾠweb	 ﾠURLs	 ﾠ
	 ﾠ




































X	 ﾠWhy	 ﾠClosed	 ﾠKnowledge	 ﾠSystems	 ﾠare	 ﾠBad	 ﾠ
Evalua on	 ﾠ
Did	 ﾠGermany	 ﾠmake	 ﾠthe	 ﾠright	 ﾠchoice	 ﾠin	 ﾠreloca ng	 ﾠ
their	 ﾠpost-ﾭ‐uniﬁca on	 ﾠcapital	 ﾠto	 ﾠBonn?	 ﾠ
	 ﾠ
Synthesis	 ﾠ
Create	 ﾠa	 ﾠset	 ﾠof	 ﾠguidelines	 ﾠfor	 ﾠchoosing	 ﾠalterna ve	 ﾠ
na onal	 ﾠcapitals	 ﾠin	 ﾠa	 ﾠpost-ﾭ‐climate	 ﾠchange	 ﾠEurope.	 ﾠ
Analysis	 ﾠ
What	 ﾠwere	 ﾠthe	 ﾠoverriding	 ﾠfactors	 ﾠin	 ﾠthe	 ﾠchoice	 ﾠof	 ﾠ
sites	 ﾠfor	 ﾠthe	 ﾠEuropean	 ﾠparliament	 ﾠand	 ﾠcommission?	 ﾠ
Applica on	 ﾠ
Choose	 ﾠthe	 ﾠmost	 ﾠappropriate	 ﾠcapital	 ﾠfor	 ﾠthe	 ﾠ
Isle	 ﾠof	 ﾠWight	 ﾠ
	 ﾠ
Comprehension	 ﾠ
Why	 ﾠis	 ﾠParis	 ﾠthe	 ﾠcapital	 ﾠof	 ﾠFrance?	 ﾠ
	 ﾠ
Knowledge	 ﾠ




































Bloom’s	 ﾠEduca onal	 ﾠ	 ﾠTaxonomy	 ﾠdemonstrates	 ﾠwhy	 ﾠclosed	 ﾠknowledge	 ﾠsystems	 ﾠare	 ﾠbad	 ﾠOpen	 ﾠSource,	 ﾠSystems,	 ﾠData	 ﾠ+	 ﾠUs	 ﾠ=	 ﾠ
Open	 ﾠSociety	 ﾠ
•  The	 ﾠWeb	 ﾠisn't	 ﾠa	 ﾠthing	 ﾠbut	 ﾠan	 ﾠac vity	 ﾠ
– the	 ﾠcrea on	 ﾠof	 ﾠa	 ﾠnetwork	 ﾠof	 ﾠinforma on	 ﾠby	 ﾠa	 ﾠ
network	 ﾠof	 ﾠindividuals.	 ﾠ
•  The	 ﾠWeb	 ﾠwasn't	 ﾠinvented	 ﾠby	 ﾠTim	 ﾠBerners-ﾭ‐Lee,	 ﾠ
– it	 ﾠis	 ﾠs ll	 ﾠbeing	 ﾠinvented	 ﾠby	 ﾠall	 ﾠof	 ﾠus	 ﾠas	 ﾠwe	 ﾠgradually	 ﾠ
adapt	 ﾠour	 ﾠtools	 ﾠand	 ﾠchange	 ﾠour	 ﾠprac ces	 ﾠ
The	 ﾠWeb	 ﾠis	 ﾠan	 ﾠextraordinary	 ﾠchange	 ﾠin	 ﾠthe	 ﾠability	 ﾠ
of	 ﾠhumankind	 ﾠto	 ﾠbuild	 ﾠvalue	 ﾠand	 ﾠto	 ﾠbe	 ﾠvaluable	 ﾠ
The	 ﾠproduct	 ﾠof	 ﾠpeople	 ﾠwith	 ﾠopen	 ﾠlicense,	 ﾠopen	 ﾠ
standards,	 ﾠopen	 ﾠsystems	 ﾠ
Co-ﾭ‐cons tu on	 ﾠ